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Introduction

Academic Background

Master’s degree in Electrical 

Engineering — in renewable 

energy generation and power 

systems

Engineering Role at Cicor

Embedded Systems Engineer —

analog circuit design, PCB design 

and firmware development.

Research

Industrial PhD Student —

researching AI and machine 

learning applications in edge 

computing
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AI and wearables

• Wearables continuously capture multi-sensor physiological 

• AI introduces new ways to analyse data

• Wearable hardware is highly constrained: limited memory, compute power, battery limitations.

• Models must be efficient, compact, and optimized for low-power.

• Minimize resource consumption, without losing performance
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Artificial Intelligence at the Edge

Why Edge AI for Wearables?

• Cloud-based AI introduces latency, dependency on stable connectivity, 

• Sending medical data off-device raises major privacy and security concerns

• Continuous data transmission increases energy use

• Real-time medical monitoring requires immediate, local inference

Embedded Hardware Constraints

• Typical architecture: low-power microcontroller with limited RAM

• AI model must fit entirely into RAM

• Even a simple neural network (tens of thousands of parameters) may occupy 50–150 kB of memory
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Neural Nets

Neural Network Basics

• Modelled after the brain, built from layers 

of interconnected neurons

• Weights between neurons are adjusted 

during training via backpropagation

• Capable of learning complex patterns from 

high-volume data

• Inference
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Optimization for AI models on microcontrollers

Key Model-Reduction Techniques

• Pruning: Removes redundant weights or neurons to 

shrink model size with minimal accuracy loss

• Quantization: Lowers numerical precision (e.g., 32-bit → 

8-bit), reducing memory use and speeding up inference

Runtime optimization:

• Minimize Memory Usage

• Reduce kernel invocations

• Exploit hardware acceleration
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Anomaly Detection

What is Anomaly Detection 

• Anomalies are deviations from normal operating patterns that may signal early-stage faults or abnormal behavior.

• Data-driven models learn an individual’s normal physiological patterns and identify deviations that may indicate 

emerging health issues.

• Allows for early intervention, reducing complications, healthcare costs, and potential safety risks to the patient.

How AI-Driven Anomaly Detection Works

• Models are trained on normal physiological patterns

• Inference is done on real-time sensor streams 

• Deviations are flagged as anomalies, indicating potential health issues
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Neural Nets for Anomaly detection

Autoencoders for Feature Extraction

• Autoencoders are neural-network models for learning 

compact representations of multi-sensor data

• Consists of an Encoder and Decoder

Detecting Anomalies

• When trained on normal data, the autoencoder reconstructs healthy signals with low error

• Deviations conditions produce poor reconstructions → higher reconstruction error
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Summary: AI in wearables

Key Takeaways

• Wearables are transitioning to intelligent, AI-

enabled monitoring systems

• Edge AI allows real-time data processing, 

enhancing privacy, reducing latency, improving 

battery life.

• Neural networks, especially autoencoders, are 

effective for capturing complex patterns in 

physiological signals.

Embedded AI Challenges

• Limited memory, computing power, and 

energy.

Other challenges

• Data quality

• On-device retraining for personalization 
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White Paper

Edge AI for Wearables

Available from

cicor.com/medical-engineering
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Thank You

Submit your question in the 

Q&A section in Teams
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